Calmodulin quantification and immunolocalization in developing embryonic orofacial tissue.
Temporally and quantitatively coordinated synthesis of cyclic adenosine monophosphate appears to be critical for normal development of the mammalian secondary palate. Calmodulin has been implicated as being involved in mediating the activity of a number of fundamental calcium-regulated intracellular enzyme systems including phosphodiesterases, adenylate cyclase, and a variety of kinases, all of which may regulate or be regulated by intracellular cAMP. Calmodulin levels were thus quantified, and endogenous calmodulin was immunolocalized in developing palatal tissue in vivo and in embryonic palatal mesenchymal cells in vitro. Endogenous palatal calmodulin levels, determined by radioimmunoassay, showed little variation during the period of murine palatal ontogenesis and averaged 0.23 ng/micrograms protein. Murine palate mesenchymal cells in monolayer, either in logarithmic growth or at confluency, contained similar levels of calmodulin. In palate mesenchymal cells in primary culture, specific anti-calmodulin staining was confined to the cell cytoplasm and was concentrated in the perinuclear region. Since immunostaining for calmodulin appeared to be associated with discrete cytoplasmic filaments, distribution of actin and tubulin were investigated. Immunostaining for tubulin in these cells was also localized to the perinuclear region, while immunolocalization of actin showed staining patterns, reflective of stress fibers, which were quite different from those seen for calmodulin. Immunostaining was seen in vivo in all regions of the palatal epithelium with superficial peridermal cells staining most intensely. Specific immunostaining was also evident in palatal mesenchyme, where a pericellular distribution was seen. Staining patterns were similar throughout the period of palatal ontogeny. In addition, a sharply defined localization of calmodulin to cartilagenous extracellular matrix was noted. This study provides a useful initial approach toward understanding the role calmodulin may play in embryonic orofacial development.